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(From  the Pepper Laboratory  o~  (~linical  Medicine.) 
That infant-feeding is one of the most promising fields for investi- 
gation in the great domain of preventive medicine is a fact becoming 
more and more appreciated, owing in large measure to  the emphasis 
laid upon it by such writers as ~eigs, Rotch  and Holt.  That good 
human milk is the ideal food for infants, and that all substitute foods 
must  approach  as  near  as  possible  to  this ideal,  are  two  axioms  of 
pediatrics.  The only foundation upon which we can build  our sub- 
stitute food is a knowledge of what good human milk is,  i. e. of the 
nature and proportions of its various chemical constituents. 
If we dilute cow's milk with water, neutralize and acidify with 0.2 
per cent HC1, a flocculent precipitate will fall; this is casein, a nuc]eo- 
albumin.  If,  after iiltering,  we  wash  with water  and  examine the 
filtrate,  we  find another albuminous body,  distinct  from  casein  and 
called milk albumin.  If we separate this milk albumin by coaamla- 
tion and filtration,  and concentrate the filtrate to  a  syrup, we find a 
non-nitrogenous body, crystalline, reducing copper, rotating the plane 
of polarized light to the right;  this  is  milk sugar.  If we now take 
some fresh milk,  shake it with  ether,  naphtha  or  rhigolene,  decant, 
evaporate the ether or other substance which has been added, saponi~v 
the  residue  with  I~aOH,  cool,  precipitate  with  HC1,  transfer  to  a 
filter,  wash  with  water  and  dissolve  with  hot  alcohol,  we  have  the 
characteristic penetrating odor of butyric acid.  Tributyrin is not the 
essential fat of milk,  triolein and  tripalmitin  making up  more than 
90 per cent.  But although present in very small amounts, tributyrin 
proclaims itself, when converted into butyric acid, by its very pungent 
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burn until no carbon remain, we have the milk salts, or as the residue 
is  usually  called,  the  ash.  Such  is  a  rough  qualitative  analysis  of 
cow's milk. 
If we wish to  utilize  our knowledge of the  chemistry of milk  in 
practical  medicine,  we  must  know  the  percentage  composition  of 
human  milk,  which  can  be  determined  by  quantitative  analysis. 
There are many published analyses to be consulted; but if we compare 
several of these and note the diversity in the results obtained, we shall 
conclude that  each infant  must be  a  law unto  himself and  that  his 
best  friend  is  his  own  mother.  This  conclusion  is  well  shown  by 
Rotch.* 
Among the many analyses showing a wide variety of results, a few 
only will be selected.  J.F.  Simon,t as the result of his researches, 
gives the following table: 
Water  .................................................  82.8 
Solids  .................................................  17.2 
Albumin  i 
4.0 
Casein  ~ .............................................. 
Fat  ....................................................  5.0 
Lactose  ................................................  7.0 
Salts  .................................................  0.31 
Tidy,~:  following  Simon's  methods  of  analysis,  while  admitting 
objections to them, gives somewhat different proportions: 
Water  ................................................  84.07 
Solids  .................................................  15.9g 
]~'at  ..................................................  5.78 
Casein  ................................................  3.22 
Lactose  ...............................................  6.51 
Salts  .................................................  0.35 
Clemm§ gives the following analysis of the mother's milk for ~4 
hours after labor: 
Water  ...............................................  84.299 
Solids  ...............................................  15.701 
Salts  ................................................  0,512 
* Pediatrics,  pp.  179,  180.  Philadelphia,  1895. 
t  l:fandbueh  der  angewandten  medizinisehen  Chemie.  Thell  ii.  Berlin, 
1842. 
$ Clinical Lectures  and Reports  or the  London  Hospital,  iv,  p.  82.  1867-68. 
§ Inqnisitiones  chemlcm  ac  microseopie~e  in  mulierum  ae  bestiarum  com- 
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For 2 days after birth of child: 
Water  ...............................................  86.788 
Solids  ...............................................  13.212 
Casein  ...............................................  2.182 
Albumin  ............................................. 
~'at  ..................................................  4.863 
Lactose  ..............................................  6.099 
Salts  .................................................. 
~[endes de Leon* calculated proteids by taking the difference be- 
tween the total solids  and  the sum of the fat,  lactose and  ash;  this 
remainder he called the albumin and extractives. 
E. Pfeiffer~ has given us a comprehensive series of analyses show- 
ing  the  daily  variations  in  the  percentage  composition  of  mother's 
milk for an entire year.  He, however, used the Ritthausen method 
of estimating proteids, a method not sufficiently accurate, as has been 
well shown by tIeubner.~: 
An objection to all former work is the fact that no precautions in 
the manner of collecting the milk seem to  have been  employed.  I 
have  also  found  no  reference  to  the  period  of  nursing  when  the 
sample  of milk  has  been  taken;  in  other words,  whether the  milk 
examined was "fore,"  "middle,"  or "strippings "  milk; nowhere does 
sufficient emphasis seem to have been laid upon absolute cleanliness in 
the collection of the milk, nor can I  find that the necessity of using 
24 hours milk was at all appreciated.  We know that a  trustworthy 
sample of urine must represent the urine excreted during twenty-four 
consecutive hours,  because there is  a  decided difference between the 
morning and evening specimens.  I  believe, therefore, that on similar 
grounds a trustworthy sample of milk must represent the milk secreted 
during twenty-four consecutive hours.  For obvious reasons it is not 
feasible to unite all the milk from all the nursings and use a  sample 
from the total  amount secreted in  the twenty-four hours.  In  order 
to arrive as nearly as possible at this, which would be the ideal method, 
an especial precaution to be  observed is  to  use only "middle  milk." 
We know that the fore milk and strippings differ widely, and that the 
*  Ueber  die  Zusammensetzung  der  Frauenmilch.  Diss.  tteidelberg,  1881. 
"~ Jahrbuch  f. K~nderheilkunde,  N.  F.  xix,  372.  1883. 
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middle milk represents very closely the average secretion.  To elimi- 
nate gTOSS error, therefore, we must  avoid the  extremes and analyze 
only the average milk. 
When we  consult the published  analyses we  find a  notable varia- 
tion in the percentage of proteids for corresponding periods of lacta- 
tion.  One reason for this is the fact that the proteid percentage does 
vary within certain limits;  a  further explanation may be in the fact 
that some authors use the term proteid as a synonym for casein; lastly, 
a certain amount of variation undoubtedly arises from the practice of 
determining the proteid percentage by calculation, in  order to  avoid 
the most laborious feature of milk analysis. 
In the present paper it is my object to contribute something to our 
meagre  knowledge  of  human  colostrum milk.  This  milk,  secreted 
for  the  first  few  days  after  parturition,  is  said  to  exert  a  laxative 
influence upon the infant;  the  colostrum corpuscles are  supposed  to 
disappear in a week or ten days after birth; if they remain, or if they 
reappear  during  lactation,  they  are  thought  to  disturb  the  infant's 
digestion;  when  they  have  disappeared,  the  milk  is  said  to  be  in 
equilibrium.  The  corpuscles which characterize colostrum milk  are 
described by A. Czerny* as lymphoid cells, whose oi~ice is to take up 
the unused milk globules, reconstruct them, and finally convey them 
out of the gland into  the lymph channels.  In their place  appear  a 
consid6rab]e number of larger and smaller fat globules, together with 
which are found small bodies made up  of casein and nuelein.  The 
latest analyses of colostrum milk which I  can find are those of ttar- 
rington,~- in which the proteids and lactose percentages are combined, 
thus rendering the figures unsatisfactory. 
The following report eznbodies the results of analyses of breast milk 
obtained from the patients  of Professor tIirst,  and  I  wish to  express 
to him my appreciation of his courtesy in placing them at my disposal. 
METHODS  EMPLOYED. 
Method  of  Collection.--The milk  was  taken  from  the  mother's 
breasts by means of a breast pump, at stated intervals, from the time 
* Festschrift  f. Henoch,  p.  194.  Berlin,  1890. 
t  Rotch's  Pediatrics,  p.  167. George  Woodward  2~1 
of its appearance until it had reached its equilibrium.  To obtain the 
"middle milk" the baby was withdrawn from the breast when it had 
about half finished nursing, the pump applied,  and in this way a  cer- 
tain supply was collected at each nursing fo2 24 hours; these different 
portions  or samples when mixed formed the  24  hours  middle  milk 
which was used for anMysis. 
Methods  of Analysis.--Reaction was obtained by the use of litmus 
paper, or better, as in later analyses, by the use of an alcoholic solution 
of rosolic acid. 
Specific gravity was obtained by the use of the " areo-p~cnometer " 
in distilled water at a temperature of 17.5 °  C. 
Fat was estimated by the Leffmann-Beam method.* 
Proteids were estimated by the Kjeldahl method for the determina- 
tion of nitrogen, as adopted by the Association of Official Agricultural 
Chemists,  September,  1895,  the  factor  6.38  being  employed.  A 
control estimation was made in each case. 
Total solids were estimated by drying to constant weight at 110 °  C. 
by the Babcock asbestos method,  t 
Ash was estimated by evaporating to dryness in a weighed platinum 
dish over a water bath, igniting first over a Bunsen burner and finally 
with burner and bellows until free from carbon,  and subtracting the 
weight of the dish from the total weight when cool. 
Lactose was estimated by adding together the fat, proteids and ash 
and  subtracting  the  result  from the  weight  of  the  total  solids.  In 
other words, the amount of lactose was obtained by calculation. 
RESULTS. 
In the following tames the figures all represent weight percentages. 
The casein, albumin and globulin are expressed together as "total 
proteids." 
* H.  Leffmann and W,  Beam.  Analysis of Milk  and  Milk Products,  p.  26. 
Philadelphia, 18{)3. 
t  Methods of Analysis,  Association  of  Official  Agricultural  Chemists  U.  S. 
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Sehmidt-Mii]heim,*  Sebelien t  and  Johannessen$  have  found  in 
cow's milk nitrogenous bodies other than proteids.  Schmidt-Miilheim 
found  urea,  lecithin  and  hypoxanthin,  and  Sebelien  confirmed  this 
observation.  Johannessen  found  kreatin ,  kreatinin  and  xanthin 
bodies.  Schmidt-~iiilheim and Sebelien estimate the amount of nitrogen 
from these non-proteid bodies to be from 0.04 to 0.05 per cent, admit- 
ting, however, that the limits are by no means constant.  Johannessen 
estimates the nitrogen from these bodies to be 0.025  per cent. 
If  these  non-proteid,  nitrogenous  bodies  be  present  in  human  as 
well  as  in  cow's milk,  my proteid  percentages  must  be  too  high,  as 
they represent  all  the  nitrogen  in  the  milk  as  proteid  nitrogen.  In 
order to gain an idea of my error,  I  took the first 24 hours colostrum 
milk and estimated the proteid percentage of the whole milk as usual. 
With  another  portion  of  the  milk  I  proceeded  in  the  following 
manner:  5 cc.  of milk diluted with two volumes of water,  a  little  salt 
solution  added,  excess of tannic  acid  added,  the  resulting  precipitate 
washed with cold water,  and the nitrogen  of the precipitate  estimated 
by the Kjeldahl method.  A  control estimation was made both in the 
whole milk and the tannic  acid precipitate.  In the case of the whole 
milk,  the  two  Kjeldahl  estimations  showed  a  difference  of  0.00035 
gramme of nitrogen; in the case of the tannic acid precipitate, the two 
Kjeldahl estimations agreed; in the whole milk the proteid percentage 
was 1.951;  in the tannic  acid precipitate it ~vas 1.864,  a  difference of 
0.087.  In terms of nitrogen,  the whole milk gave 0.01575  gramme; 
the  tannic  acid  precipitate,  0.01505  gramme,  a  difference  of  0.0007 
gramme.  These  results  agree  with  those  of  Schmidt-3giilheim  and 
Sebe]ien.  They found for every 100 cc.  of milk from 40 to 50 milli- 
grammes  of  nitrogen,  due  to  non-proteid,  nitrogenous  bodies.  In 
my one examination I found for every 100 cc. of milk ~4 milligrammes 
of such nitrogen.  It will be seen from this that the  error in my pro- 
teid percentages is very slight. 
Case  I.  Sarah S., colored, ~et. 23 years, primipara,  delivered of female 
* Pfliiger's Arcady,  xxx, 379.  1883. 
t  Zeitschri# f. physiol. ChemCe, xiii,  135.  1889. 
Jahrbuch  r. Kinderheqlkunde,  N. F.,  xxxix, 384.  1894-5. George  Woodward  223 
child, February 7,  7 A.M.  Milk appeared February 8.  During  period 
of analysis there was an abundant supply of milk, and mother's tempera- 
ture was never above 99.4  ° F.  Baby weighed at birth 7 lbs. 
FIRST  24  ]tOVRS. 
Reaction  ...............................  slightly  alkaline 
Specific  gravity  ........................  1030 
Fat  ....................................  3.30% 
Total  proteids  ......  ....................  2.22% 
Ash  ...................................  0.26% 
5.78 
Total  solids  ..........................  12.42% 
5.78 
Lactose  ................................  6.64%  (calculated) 
Baby weighed 6½ lbs. 
SECOI~D  24  HOUI~S. 
Reaction  ...............................  alkaline 
Gravity  ................................  1030 
Fat  ....................................  4% 
Proteids  ...............................  2.02% 
This  24 hours  milk was defective in amount.  Baby weighed  6½ lbs. 
Colostrum corpuscles found. 
THIRD  24  HOUIIS. 
Reaction  ...............................  alkaline 
Gravity  ................................  1033 
Fat  ....................................  3.0% 
Proteids  ...............................  2.0% 
Ash  ...................................  0.27% 
5.27 
Solids  .................................  12.76% 
5.27 
Lactose  ................................  7.49%  (calculated) 
Baby  weighed  6½  lbs.  No  colostrum  corpuscles  to  be  found.  No 
further  analyses undertaken,  as the  woman  developed a  high  tempera- 
ture. 
Case  II.  Mary  G.,  set. 30  years,  colored,  multipara,  delivered  of  a 
male  child,  February  20,  2.30  A.M.  Labor  and  puerperium  normal. 
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FIRST  24  HOURS. 
Reaction  ...............................  alkaline 
Gravity  .................................  1033 
Fat  ....................................  2.10% 
Proteids  ...............................  2.68% 
Ash  ....................................  0.42% 
5.20 
Solids  .................................  10.80% 
5.20 
Lactose  ................................  5.60%  (calculated) 
Colostrum corpuscles readily found.  Baby weighed 7½ lbs. 
SECOND  24  HOURS. 
Reaction  ...............................  slightly  alkaline 
Gravity  ................................  1034 
Fat  ....................................  2.00% 
Pro~eids  ...............................  2.10% 
Ash  ....................................  0.34% 
4.44 
Solids  .................................  10.18% 
4.44 
Lactose  ................................  5.74%  (calculated) 
Colostrum corpuscles found.  Baby weighed 7½ lbs. 
THIRD  24  HOURS. 
Reaction  ...............................  alkaline 
Gravity  ................................  1030 
Fat  ....................................  3.10% 
Proteids  ...............................  2.11% 
Ash  ....................................  0.28% 
5.49 
Solids  .................................  11.55% 
5.49 
Lactose  ................................  6.06%  (calculated) 
Colostrum corpuscles found.  Baby weighed 7½ ]bs. 
FOURT~  24  HOUriS. 
Reaction  ...................  ; ...........  alkaline 
Gravity  ................................  1031 
Fat  ....................................  2.40% George  Woodward  225 
Proteids  ...............................  1.97% 
Ash  ...................................  0.28% 
4.65 
Solids  .................................  11.13% 
4.65 
Lactose  ................................  6.48%  (calculated) 
Colostrum  corpuscles  found.  Baby  weighed  73  lbs. 
FIFTH  24  HOURS. 
Reaction  ...............................  faintly  alkaline 
Gravity  ................................  1031 
Fat  ....................................  failure 
Proteids  ...............................  1.8% 
Ash  .........  : .........................  0.27% 
Solids  .................................  11.9% 
Colostrum  corpuscles  found  after long search.  Baby  weighed  7~  lbs. 
Case  III.  Kate  W.,  rot.  30  years,  white,  primipara,  delivered  of  male 
child,  12.35  P.M.,  March  16,  1896.  Puerperium  normal.  Lactation 
established March  19.  Baby's weight at birth,  7¼ lbs. 
FIRST  24  :HOURS. 
Reaction  ...............................  alkaline 
Gravity  ................................  1030 
Fat  ....................................  3.70% 
Proteids  ...............................  1.77% 
Ash  ....................................  0.23% 
5.70 
Solids  .................................  11.60% 
5.70 
Lactose  ................................  5.90%  (calculated) 
No  colostrum  corpuscles  on three  slides.  Baby  weighed  7  lbs. 
SECOND 24  HOURS. 
Reaction  ...............................  alkaline 
Gravity  ................................  1033 
Fat  ....................................  2.80% 
Protcids  ...............................  1.90% 
Ash  ...................................  0.28% 
4.98 
Solids  .................................  11.98% 
4.98 
Lactose  . ...............................  7.00%  (calculated) 
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THIRD  24  HOURS. 
Reaction  ...............................  faintly  alkaline 
Gravity  ................................  1030 
Fat  ....................................  3.00% 
Proteids  ...............................  1.90% 
Ash  ...................................  0.27% 
5.17 
Solids  .................................  11.75% 
5.17 
Lactose  ................................  6.58%  (calculated) 
No colostrum corpuscles found.  Baby weighed 7½ lbs. 
FOURTH  24  HOURS. 
Gross appearance  ......................  watery 
Reaction  ...............................  alkaline 
Gravity  ................................  1031 
Fat  ....................................  1.80% 
Proteids  ...............................  1.61% 
Ash  ...................................  0.15% 
3.56 
Solids  .................................  10.82% 
3.56 
Lactose  .......  . .........................  7.26%  (calculated) 
No  colostrum  corpuscles  found.  Baby  weighed  7½  lbs.  Nurse  re- 
ported that patient had taken unusually large amounts of water in the 
preceding 24 hours. 
FIFTH  24:  HOURS. 
Reaction  ...............................  alkaline 
Gravity  ................................  1030 
Fat  ....................................  3.10% 
Proteids  ...............................  1.66% 
Ash  ...................................  0.25% 
5.01 
Solids  .................................  12.07% 
5.01 
Lactose  ................................  7.06%  (calculated) 
Baby weighed 7½ lbs. 
SIXTH 24  HOURS. 
Reaction  ...............................  alkaline 
Gravity  ................................  1032 
Fat  ....................................  2.40% George  Woodward  227 
Proteids  ...............................  1.73~ 
Ash  ...................................  0.20% 
4.33 
Solids  .................................  11.74% 
4.33 
Lactose  ................................  7.41%  (calculated) 
Baby weighed 7½ lbs. 
SEVENTII  24  HOURS. 
Reaction  ...............................  alkaline 
Gravity  ................................  1031 
Fat  ....................................  3.60% 
Proteids  ...............................  1.64% 
Ash  .....................................  0.17% 
5.41 
Solids  .................................  failure 
Baby weighed 8 lbs. on day following. 
Case IV.  Sallie S., mr. 20 years, white, primipara, delivered of male 
child, May 6th, 7 A.M.  Lactation established May 8th.  Baby's weight 
at birth, 7½ lbs. 
FIRST  24  HOURS. 
Color  ..................................  yellow 
Reaction  ...............................  alkaline 
Gravity  ................................  1025 
Fat  ....................................  4.20% 
Protelds  ...............................  1.98% 
Ash  ...................................  0.15% 
6.33 
Solids  .................................  12.41% 
6.33 
Lactose  ................................  6.08%  (calculated) 
Control  Kjeldahl differed 0.01 per cent proteid.  No  colostrum cor- 
puscles found on two slides.  Baby weighed 6~ lbs.  Mother's tempera- 
ture, 6 A. M., normal; 6 P. M., 101 o F. 
SECOND  24  HOURS. 
Reaction  ................................  alkaline 
Gravity  ................................  1025 
Fat  ....................................  4.00~ 
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Proteids  ...............................  1.69% 
Ash  ...................................  0.15% 
5.84 
Solids  .................................  12.25% 
5.84 
Lactose  ................................  6.41%  (calculated) 
Control Kjeldahl a  failure.  Baby weighed 6~ lbs. 
THIRD  24  HOURS. 
Reaction  ...............................  alkaline 
Gravity  ................................  1027 
Fat  ....................................  4.25% 
Proteids  ...............................  1.74% 
Ash  ...................................  0.15% 
6.14 
Solids  ..................................  13.11% 
6.14 
Lactose  ................................  6.97%  (calculated) 
Control  Kjeldahl  agreed.  Baby  weighed  7½  lbs.  Mother's  tempera- 
ture,  6 A. M., 100.2 ° F.; 6  P. M., 100.6 ° F. 
FOURTH  24  HOURS. 
Reaction  ...............................  alkaline 
Gravity  ................................  1024 
Fat  ....................................  5.00% 
Proteids  ...............................  1.72% 
Ash  ....................................  0.14% 
6.86 
Solids  .................................  13.82% 
6.86 
Lactose  ................................  6.96%  (calculated) 
Control  Kjeldahl  differed  0.04  per  cent  proteid  or  0.00035  gramme 
nitrogen;  this  was  due  presumably  to  an  accident,  the  distilling flask 
having broken  after  the  distillation had  progressed for  twenty  minutes. 
Baby weighed 7 lbs.  Mother's temperature,  6 A. M.,  100 ° F.; 6  P. M., 
103.2 ° F.  On account  of the fever, analysis was discontinued. 
Case  V.  Amanda  S.,  ~et.  33  years,  white,  multipara,  delivered  of 
female child~ October 5,  1896,  9  A.M.  Lactation established October  7. 
Puerperium  normal.  Baby's weight  at birth,  7½ lbs. George  Woodward  229 
FIRST  24  HOURS. 
Color  ............  ..........  yellow 
Reaction  . .................  faintly  acid  (rosolie  acid  test) 
Gravity  ....................  1027 
Fat  ........................  4.00% 
Proteids  ...................  1.87% 
Ash  ........................  0.17% 
6.04 
Solids  .....................  12.00% 
6.04 
Lactose  ....................  5.96%  (calculated) 
Control Kjeldahl differed 0.01 per  cent proteid.  No  colostrum cor- 
puscles found.  Baby's weight, 7 lbs. 
TttIRD  24  HOURS. 
Color  ......................  white 
Reaction  ..................  acid  (rosolic  acid  test) 
Gravity  ....................  10285 
Fat  ........................  3.10  9 
Proteids  ...................  1.89% 
Ash  .......................  0.15% 
5.14 
Solids  .....................  11.93% 
5.14 
Lactose  ....................  6.79%  (calculated) 
Control Kjeldahl  differed 0.04  per  cent proteid,  or 0.00035  gramme 
nitrogen.  Baby weighed 7½ lbs.  No colostrum corpuscles found. 
FIFTH  24  HOURS. 
Color  .......................  white 
Reaction  ..................  faintly  acid  (rosolic  acid  test) 
Gravity  ....................  1030 
Fat  ........................  3.00% 
Proteids  ...................  1.97% 
Ash  ........................  0.19% 
5.16 
Solids  .....................  11.90% 
5.16 
Lactose  ....................  6.74%  (calculated) 
Control  Kjeldah]  agreed.  No  colostrum  corpuscles  found.  Baby 
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SEVENTH  24  HOURS, 
Color  ......................  white 
Reaction  ..................  neutral  (rosolic  acid  test) 
Gravity  ....................  1031 
Fat  ........................  4.00% 
Proteids  ...................  1.97% 
Ash  .......................  0.097%  (loss of  ash  in  manipulation) 
Solids 
6.067 
.....................  12.s41% 
6.067 
Lactose  ....................  6.774%  (calculated) 
Control Kjeldahl differed 0.01 per cent proteid.  Baby weighed 8 lbs. 
Case VI.  Clara M., mr. 18 years, white, primipara, delivered of male 
child, November 16, 1896, 7 A.M.  Lactation established November 18. 
Puerperium normal.  Baby's weight at birth, 6¼ lbs. 
FIRST  24  HOURS. 
Color  ......................  yellow-white 
Reaction  ...................  slightly  alkaline  (rosolie  test) 
Gravity  ....................  1029 
Fat  ........................  4.00% 
Protcids  ...................  2.06% 
Ash  ........................  0.19% 
6.25 
Solids  .....................  12.38% 
6.25 
Lactose  ....................  6.13%  (calculated) 
Control Kjeldahl differed 0.01 per cent proteid.  Colostrum corpuscles 
very easily demonstrated after centrifugation.*  Baby weighed 5  ~} lbs. 
T}IIRD  2~  ]}OURS. 
Color  ......................  yellowish white 
Reaction  ..................  faintly  alkaline  (rosolic  test) 
Gravity  ....................  1031 
Fat  ........................  5.30% 
At the  suggestion  of Dr.  Alfred  Stengel,  Director  of  the  Pepper  Labora- 
tory, I  tried  centrifugation  at  moderate  speed to  aid  in  the  detection  of the 
colostrum corpuscles. George  Woodward  231 
Proteids  ...................  1.944 
Ash  .........................  0-194 
7.43 
Solids  .....................  13.65 4 
7.43 
Lactose  ....................  6.22%  (calculated) 
Control Kjeldahl agreed.  Colostrum corpuscles found with difficulty 
after centrifugation.  Baby weighed 6 lbs. 
FIFTH  24  HOURS. 
Color  ......................  white 
Reaction  ..................  alkaline  (rosolie  test) 
Gravity  ....................  1028 
Fat  ........................  5.00 4 
Proteids  ...................  1.78~ 
Ash  .......................  0.21 4 
6.99 
Solids  ......................  13006~ 
6.99 
Lactose  ....................  6.07~  (calculated) 
Control Kjeldahl  differed 0.08  per  cent  proteid.  No  colostrum cor- 
puscles found after centrifugation.  Baby weighed 6~ lbs. 
CONCLUSIONS. 
Colostrum  corpuscles are  not  always  found in  so-called  colostrum 
milk; when they are present, the percentage of proteids is higher; a  as 
they disappear,  the proteid percentage drops. 
The color of colostrum milk is yellow; this color is especially marked 
in negroes' milk (observed in four cases not included in this report). 
The reaction of colostrum milk is alkaline. 
The specific gravity varies  from  1024  to  1034.  This  variation  is 
chiefly due to the variation in the amount of fat present. 
Two cases not included  in this report  strengthen  this conclusion: 
I.  M.B.,  rot.  22,  white,  primipara,  delivered  of male  child;  eolostrum  cor- 
puscles found very easily without  centrifugation;  proteids  2.4%. 
II.  Multipara,  rot. 23, half  negro  and  half Indian;  no co]ostrum  corpuscles 
found  after  diligent  search,  both  without  and  with  eentrifugation;  proteids 
1.54. 
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The fat varies from 2  per cent (disregarding the fourth 24  hours 
(~f Case III as being abnormal) to 5.3 per cent. 
The proteids vary from 1.64 per cent (disregarding again Case III 
as abnormal) to 2.22 per cent. 
The ash varies from 0.14  per cent to  0.42  per cent.  The higher 
percentages  of  ash  in  the  earlier analyses  are  probably  incorrect,  a 
result due to imperfect ignition. 
The total solids vary from 10.18 per cent to 13.65 per cent. 
The lactose (calculated) varies from 5.6  per cent to 7.4 per cent. 
An average colostrum milk contains 4  per cent of fat,  1.9 per cent 
of proteids,  6.5  per cent of lactose,  0.2  per cent of ash,  making the 
total solids t2.5 per cent and water 87.5 per cent. 
Cases II and V  agree with the observations of Townsend,* that the 
infants  of  multipar~e  do  not  lose  as  much weight  in  the  colostrum 
period of lactation as the children of primiparee. 
Cases  I, III, V  and VI show results which agree with those of the 
same  observer,  that  the  shorter  the  period  of  colostrum  milk,  the 
smaller is the so-called physiological loss of weight in the new-born. 
Case I, in which colostrum corpuscles were found, and Case IV, in 
which these corpuscles were not found, but in both of which high tem- 
peratures developed, show losses  of infant weight of 8  and 12  ounces 
respectively. 
The  following report has been kindly made for me by Dr.  A.  E. 
Taylor, Associate in  Clinical Medicine, Pepper  Clinical  Laboratory: 
Microscopic  Examination  of  Colostrum  Corpuseles.--Fixed  and 
stained,  the  corpuscles  are  smaller than  they appear  in  the  freshly 
spread  specimens,  measuring from  12  to  22  lz  in  diameter.  They 
have  a  small,  irregular,  but  much  degenerated nucleus.  The  pro- 
toplasm is more or less filled with large and small granules, only a few 
of which are stained by osmic acid.  These granules refuse staining 
with  acid,  b~sic  and  neutral  dyes;  they show  the  characteristics  of 
proteids in  their reactions.  The few granules which are  stained by 
osmic acid are probably fatty.  The most marked feature is the con- 
stant and extensive degeneration. 
*  Roteh's  Pediatrics,  o.  100. 